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(57)Abstract: ? £ 

PROBLEM TO BE SOLVED: To obtain a lubricating grease capable of 
stably exhibiting its excellent lubricating characteristics even if used 
between sliding members subjected to high contact pressure. 
SOLUTION: This lubricating grease is obtained by adding >10 wt.% of PE 
beads each 5-40 fim in diameter as solid lubricant to a base grease. The 
lubricating grease can exhibit its excellent lubricating characteristics even 
if used between sliding members (between a worm 4b and a worm wheel 
10) subjected to mutual contact pressure exceeding 0.5 kgf/mm2 since 
the mutual coefficient of static friction is stably suppressed to low levels. 
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'* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lubrication grease which the contact pressure which comes to add a solid lubricant to base grease, and exceeds 
0.5 [kgf/mm2] is the lubrication grease used between the slide contact members which act mutually, makes particle size 
of said solid lubricant 5[mum] -40[mum], and is characterized by adding the solid lubricant more than 10 [weight %]. 
[Claim 2] Lubrication grease characterized by making particle size of said solid lubricant into 10[mum] -40[mum] in 
lubrication grease according to claim 1. 

[Claim 3] Lubrication grease characterized by adding said solid lubricant more than 15 [weight %] in lubrication grease 
according to claim 1 or 2. 

[Claim 4] It is the lubrication grease characterized by said solid lubricant consisting of a polyethylene bead at least in 
lubrication grease according to claim 1. 

[Claim 5] It is the lubrication grease characterized by said solid lubricant having polytetrafluoroethylene powder further in 
lubrication grease according to claim 4. 

[Claim 6] The motor with a moderation device characterized by using lubrication grease given in any 1 term of claims 1-5 
for either [ at least ] the gear engagement section or bearing. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor with a moderation device which applied lubrication grease and 
its grease between the slide members on which contact pressure with a worm, a worm gear, high revolving shaft, bearing, 
etc. acts. 
[0002] 

[Description of the Prior Art] The motor with a moderation device equipped with the worm and the worm gear is carried in 
the car as driving sources, such as wiper equipment and power window equipment. A thing [ that such a motor with a 
moderation device is smaller than before and high power ] is required, and the further well head-ization is desired. Then, it 
considers improving the lubrication grease applied to the engagement part of a worm and a worm gear etc. as one 
technique, reducing mutual frictional resistance, and making said motor efficient. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although the example of lubrication grease is indicated by JP.8- 
20787.A and JP.4-63895.A, in this official report, the general technique of reducing the slide contact sound generated from 
between the slide contact sections, or reducing mutual wear is indicated. 

[0004] However, the motor used for wiper equipment or power window equipment may require a big load for the output 
shaft, and, in such a case, high contact pressure acts on the tooth flank between worm worm gears. When using it 
between the sections on which such high contact pressure acts, it is not indicated whether the lubrication grease of the 
above-mentioned official report is effective. Therefore, there is a possibility of a sliding friction not being made small 
depending on the case, but becoming the cause of about [ that effectiveness of a motor cannot be improved ] and failure. 
[0005] Moreover, this has a possibility that the same fault may arise, when the above lubrication grease is used between 
the slide contact sides of not only the engagement part of a worm and a worm gear but bearing, and a revolving shaft, and 
between the slide members of others other than the motor on which high contact pressure acts. 

[0006] This invention is made in order to solve the above-mentioned trouble, and even if the purpose is used between the 
sliding sections on which high contact pressure acts, it is to offer the lubrication grease and the motor with a moderation 
device which are stabilized and can demonstrate outstanding lubricating properties. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the contact pressure which comes to add 
a solid lubricant to base grease, and exceeds 0.5 [kgf/mm2] was the lubrication grease used between the slide contact 
members which act mutually, and invention according to claim 1 made particle size of said solid lubricant 5[mum] -40 
[mum], and added the solid lubricant more than 10 [weight %]. 

[0008] Invention according to claim 2 made particle size of said solid lubricant 10[mum] -40[mum] in lubrication grease 
according to claim 1. Invention according to claim 3 added said solid lubricant more than 15 [weight %] in lubrication grease 
according to claim 1 or 2. 

[0009] In invention according to claim 4, in lubrication grease according to claim 1, said solid lubricant consists of a 
polyethylene bead at least. In invention according to claim 5, in lubrication grease according to claim 4, said solid lubricant 
has polytetrafluoroethylene powder further. 

[0010] Invention according to claim 6 is the motor with a moderation device which used lubrication grease given in any 1 
term of claims 1-5 for either [ at least ] the gear engagement section or bearing. 

[001 1] Therefore, according to invention according to claim 1, particle size adds the solid lubricant of 5[mum] -40[mum] to 
base grease more than 10 [weight %], and lubrication grease is constituted. When the contact pressure exceeding 0.5 
[kgf/mm2] uses such lubrication grease between the slide contact members which act mutually, a mutual coefficient of 
static friction can be stably made small, and the outstanding lubrication engine performance can be demonstrated (refer to 
drawing 3 - drawing 8 ). 

[0012] According to invention according to claim 2, since particle size of a solid lubricant was made into 10|mumJ -40 
[mum], the coefficient of static friction between slide contact members can be more stably made small, and the 
outstanding lubrication engine performance can be demonstrated (refer to drawing 3 - drawing 8 ). 
[0013] According to invention according to claim 3, since the solid lubricant was added more than 15 [weight %], the 
coefficient of static friction between slide contact members can be more stably made small, and the outstanding 
lubrication engine performance can be demonstrated (refer to drawin g 3 - drawingj* ). 

[0014] According to invention according to claim 4, by adding a polyethylene bead as a solid lubricant at least, a mutual 
coefficient of static friction can be stably made small, and the outstanding lubrication engine performance can be 
demonstrated (refer to drawing 3 - drawing 8 ). 

[0015] According to invention according to claim 5, by adding polytetrafluoroethylene powder as a solid lubricant further, a 
mutual coefficient of static friction can be more stably made small, and the outstanding lubrication engine performance 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web.cgi^ejue 



2005/03/09 



2/6 



can be demonstrated (refer to^^fcl&J) ). 

[0016] According to invention a^^^Jing to claim 6, lubrication grease given in any 1 of claims 1-5 is used for either 

[ at least ] the gear engagement section of a motor with a moderation device, or bearing. Since this lubrication grease can 
make a mutual coefficient of static friction small stably and can demonstrate the outstanding lubrication engine 
performance, it can improve the effectiveness of a motor. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention is explained 
according to a drawing. Drawing 1 shows the motor 1 with a moderation device used for the power window equipment for 
cars. The driving source slack motor section 2 of the motor 1 with a moderation device is equipped with the rotator 5 
which has the York housing 3 and a revolving shaft 4, the magnet 6, and the brush equipment 7 grade. The York housing 3 
is formed in the shape of a cylinder like object with base, and bearing crevice 3a is formed in the pars basilaris ossis 
occipitalis. The metal bearing 8 is fixed to bearing crevice 3a, and the end face section (lower limit section in drawingJL ) of 
a revolving shaft 4 is supported by this bearing 8 pivotable. The end face section of a revolving shaft 4 is equipped with 
thrust slide contact section 4a, and this revolving shaft 4 is supported after the thrust slide contact section 4a has 
contacted the base of bearing crevice 3a. That is, this bearing crevice 3a is bearing which receives thrust loading of a 
revolving shaft 4. 

[0018] The moderation housing 9 made of resin is attached to opening 3b of the York housing 3 so that the projected 
revolving shaft 4 may be covered. The inside of the moderation housing 9 is formed in the predetermined configuration 
where the part and worm-gear 10 grade of a revolving shaft 4 which are arranged to the interior can be held. Two metal 
bearing 1 1 and 12 is fixed in the moderation housing 9, and the center section and point (upper limit section in drawing 1 ) 
of said revolving shaft 4 are supported by this bearing 1 1 and 12 pivotable. 

[0019] Moreover, in said moderation housing 9, bearing crevice 9a to which the opening counters the tip end face of a 
revolving shaft 4 is formed. A thrust plate 13 is fitted in bearing crevice 9a, and the thrust corbel 14 intervenes between 
this plate 13 and the tip end face of a revolving shaft 4. That is, this thrust plate 13 and the thrust corbel 14 constitute 
bearing which receives thrust loading of a revolving shaft 4. 

[0020] Warm 4b is formed between the bearing 1 1 of said revolving shaft 4, and 12. And when this warm 4b and said worm 
gear 10 get into gear, turning effort is transmitted to the output shaft (illustration abbreviation) established in the direction 
which intersects perpendicularly with this revolving shaft 4, and window glass is opened and closed. 

[0021] Moreover, the lubrication grease G is applied to the engagement part of warm 4b and a worm gear 10. To the base 
grease x which mixed the base oil which consists of a polyalkylene glycol, and the thickening agent which consists of 
lithium soap, the spherical polyethylene bead (PE bead) y as a solid lubricant is added, and said lubrication grease G is 
constituted, as shown in drawing 2 . And between this engagement part, i.e., the mutual tooth flank of warm 4b and a worm 
gear 10, high contact pressure is in an operation, especially the condition that window glass is arranged in the upper limit 
location or the lower limit location, and when a motor 1 tends to rotate in the open direction or the closed direction 
further, the high contact pressure before and behind 3 [kgf/mm2] acts. The lubrication grease G of this operation gestalt 
makes smooth sliding between the sections on which such high contact pressure acts. 

[0022] Here, these people are the following, and made and considered the presentation of the lubrication grease G which 
was suitable between warm 4b and the worm gear 10 on which high contact pressure acts. In addition, although warm 4b 
(revolving shaft 4) consists of iron (S55C), a worm gear 10 consists of polyacetal resin (POM resin) and it is with this 
operation gestalt In order to make the engagement part in false, apply the various lubrication grease G1-G6 later 
mentioned on the top face of the metal plate made of iron (S55C), and the resin plate made from polyacetal (POM) is 
arranged on this grease G1 - G6. This resin plate was pressed by the predetermined pressure to the metal plate side. And 
the measuring device of such a configuration was left in 80-degree-C ambient atmosphere for 96 hours, and the 
coefficient of static friction between both plates was measured after that in the various conditions shown in following 1-3. 
[0023] 1. Measure change of the coefficient of static friction an S55C plate and between POM plates accompanying the 
increment in contact pressure. As shown in drawing 3 , change of a coefficient of static friction when the lubrication 
grease G1 which carried out 15 [weight %] addition of the PE bead, and PE bead are not added to base grease 
(polyalkylene glycol + lithium soap), namely, PE bead uses the lubrication grease G2 of 0 [weight %] for it was measured. In 
addition, particle size of PE bead was set to 20 [mum] in this case. Moreover, 2 [weight %] addition of the 
polytetrafluoroethylene powder (PTFE powder) as a solid lubricant of the same particle size as said PE bead is carried out 
at both the grease G1 and G2. And the mutual contact pressure of the metal plate made from S55C and the resin plate 
made from POM was made to increase to 0.25[kgf/mm2] -4.5[kgf/mm2] in this measurement. 

[0024] According to the property Fig. of drawing 3 , a coefficient of static friction when mutual contact pressure uses the 
lubrication grease G1 in the section to 0.25[kgf/mm2] -1.5[kgf/mm2] increases to about 0.07 - abbreviation 0.1 1, and the 
coefficient of static friction at the time of using the lubrication grease G2 increases to about 0.08 - abbreviation 0.17. 
That is, the increment degree of the coefficient of static friction in the lubrication grease G1 is smaller than it in the 
lubrication grease G2. 

[0025] In this case, moreover, mutual contact pressure in the section to comparatively low 0.25[kgf/mm2J -0.5Lkgf/mm2J 
Although the difference of the coefficient of static friction in both the grease G1 and G2 is small, mutual contact pressure 
in the section to 0.5[kgf/mm2] -1.5[kgf/mm2] The coefficient of static friction in the lubrication grease G2 increases 
rapidly compared with it in the lubrication grease G1, and the difference of the coefficient of static friction in both the 
grease G1 and G2 becomes large gradually. # . 

[0026] And a coefficient of static friction [ in / almost / at about 0.1 1 / in a coefficient of static friction / in / in the 
section to 1.5[kgf/mm2] -4.5[kgf/mm2] / in mutual contact pressure / the lubrication grease G1 / regularity and the 
lubrication grease G2 ] becomes almost fixed by about 0.17. That is, in this section, both the coefficients of static friction 
in both the grease G1 and G2 become almost fixed, without increasing. 

[0027] Therefore, according to this property Fig., when the lubrication grease G1 with which particle size carried out 15 
[weight %] addition of the PE bead of 20 [mum] was used between the plates on which the contact pressure exceeding 0.5 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi_ej 2005/03/09 



3/6 ^— v 



[kgf/rnrn2] acts, it turned out t^^Utstanding lubricating properties are shown. Furij^^pre, since the coefficient of 
static friction between these p^^Poecame almost fixed when the lubrication grease^^was used between the plates on 
which the contact pressure exceeding 1.5 [kgf/mm2] acts, it turned out that stable lubricating properties are shown. That 
is, as for the lubrication grease G1, it is desirable to use it between the plates on which the contact pressure exceeding 
0.5 [kgf/mm2] acts, and it can be said that it is optimal to use it between the plates on which the contact pressure 
exceeding 1.5 [kgf/mm2] acts. 

[0028] 2. Measure change of the coefficient of static friction an S55C plate and between POM plates accompanying the 
increment in particle size of PE bead. As shown in drawing 4 , to base grease (polyalkylene glycol + lithium soap), particle 
size was made to increase to 5[mum] -40[mum], and the coefficient of static friction at the time of using lubrication 
grease G3 which carried out 15 [weight %] addition of the PE bead of each particle size, respectively was measured (when 
the particle size in drawin g 4 is "0", it is the coefficient of static friction of lubrication grease G3 when not adding PE 
bead). In addition, mutual contact pressure of the metal plate made from S55C and the resin plate made from POM was 
considered as 1.8 [kgf/mm2] regularity in this case. 

[0029] according to the property Fig. of drawin g 4 — the particle size of PE bead — 0[mum] - the reduction width of face 
of the coefficient of static friction at the time of using lubrication grease G3 in the section to 5 [mum] — small — the 
particle size of PE bead — 5[mum] - a coefficient of static friction [ in / in the section to 10 [mum] / lubrication grease 
G3 ] — about 0.18- it decreases rapidly to about 0.13. 

[0030] and the particle size of PE bead — 10[mum] - a coefficient of static friction [ in / in the section to about 25 
[mum] / lubrication grease G3 ] — about 0.13- up to about 0.1 1 — loose — decreasing — the particle size of PE bead — 
about 25[mum] - a coefficient of static friction [ in / in the section to 40 [mum] / lubrication grease G3 ] — about 0.1 1- 
it increases gently to about 0.12. That is, in the section to 10[mum] -40[mum], a coefficient of static friction [ in / in the 
particle size of PE bead / lubrication grease G3 ] is as small as about 0.13 - abbreviation 0.1 1, and, moreover, change is 
the small stable section. In addition, when the particle size of PE bead exceeds 40 [mum], although not illustrated, it is 
surmised that a coefficient of static friction also increases with the increment in the particle size of PE bead. Moreover, 
the magnitude is unsuitable in order to use such a PE bead for the engagement part of warm 4b and a worm gear 10. 
[0031] Therefore, when using it between the plates on which the contact pressure of 1.8 [kgf/mm2] acts according to this 
property Fig., it turned out that lubrication grease G3 to which particle size carried out 15 [weight %] addition of the PE 
bead to 5[mum] -40[mum] shows outstanding lubricating properties. Moreover, it turned out that the lubricating properties 
further stabilized by lubrication grease G3 to which particle size carried out 15 [weight %] addition of the PE bead to 10 
[mum] -40[mum] since the coefficient of static friction between plates became almost fixed are shown. 
[0032] Furthermore, it can guess that lubrication grease G3 which added PE bead with which contact pressure has the 
particle size of above-mentioned within the limits within the section of 0.5[kgf/mm2] -4.5[kgf/mm2] from the property Fig. 
of said drawing 3 is equipped with outstanding lubricating properties. 

[0033] The particle size of PE bead which contact pressure adds to this grease G3 by this in lubrication grease G3 used 
between the slide members exceeding 0.5 [kgf/mm2] has the desirable range of 5[mum] -40[mum], and it can be surmised 
that the range of 10[mum] -40[mum] is the optimal. 

[0034] 3. Measure change of the coefficient of static friction an S55C plate and between POM plates accompanying the 
increment in an addition of PE bead. As shown in drawing 5 . the coefficient of static friction when particle size uses each 
lubrication grease G4-G6 to which the addition of PE bead of 20 [mum] was made to increase to 0[weight %] -25[weight %] 
to base grease (polyalkylene glycol + lithium soap) was measured. In addition, mutual contact pressure of the metal plate 
made from S55C and the resin plate made from POM was considered as 1.8 [kgf/mm2] regularity in this case. Moreover, 
the above-mentioned PTFE powder is not added by the lubrication grease G4. On the other hand, 2 [weight %] addition of 
the PTFE powder is carried out at the lubrication grease G5, and 4 [weight %] addition of the PTFE powder is carried out 
at the lubrication grease G6. m 
[0035] according to the property Fig. of drawing 5 — the addition of PE bead — 0[weight %] - a coefficient of static 
friction when the lubrication grease G4 is used for the section to 15 [weight %] — about 0.18- the coefficient of static 
friction at the time of decreasing to about 0.12 and using the lubrication grease G5 — about 0.17- the coefficient of static 
friction at the time of decreasing to about 0.1 1 and using the lubrication grease G6 — about 0.16- it decreases to about 
0.10. In this case, the addition of PE bead of the section to 10[weight %] -15[weight %] is the section when the reduction 
width of face of a coefficient of static friction becomes small in said grease G4-G6. 

[0036] And a coefficient of static friction [ in / almost / at about 0.1 1 / in a coefficient of static friction / in / almost / at 
about 0.12 / in a coefficient of static friction / in / addition / of PE bead / in the section to 15[weight %] -25[weight %J / 
the lubrication grease G4 / regularity and the lubrication grease G5 / regularity and the lubrication grease G6 ] becomes 
almost fixed at about 0.10. That is, in this section, both the coefficients of static friction in each grease G4-G6 become 
almost fixed, without increasing. . 
[0037] that is the addition of PE bead — 10[weight %] - a coefficient of static friction [ in / in the section to 25 Lweight 
%] / each lubrication grease G4-G6 ] — respectively — about 0.14 and 0. — it is comparatively as small as T2 and 0.1 1 
and moreover, change is the small stable section, furthermore, the addition of PE bead — 15[weight %] - a coefficient of 
static friction [ in / in the section to 25 [weight %] / each lubrication grease G4-G6 ] — respectively — about 0.12 and 0. 
— it is the stable section rather than it is as small as 1 1 and 0.10 and moreover becomes about 1 law. 
[0038] Therefore, when using it between the plates on which the contact pressure of 1.8 [kgf/mm2] acts according to this 
property Fig., it turned out that the lubrication grease G4-G6 with which particle size carried out 10[we.ght %] -25 Lweitf* 
%] addition of the PE bead of 20 [mum] shows outstanding lubricating properties, moreover, the addition of PE bead 1 5 
[weight %] - since the lubrication grease G4-G6 set to 25 [weight %] was range where the coefficient of static friction 
between plates becomes about 1 law as described above, it turned out that the lubricating properties stabilized further are 

[0039 n ]>urthermore, it can guess that the lubrication grease G4-G6 with which contact pressure added PE bead with the 
addition of above-mentioned within the limits within the section of 0.5[kgf/mm2] -4.5[kgf/mm2] from the property Fig. of 
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said drawing 3 is equipped with^^fctanding lubricating properties. 

[0040] the addition of PE beadlB^ contact pressure adds to this grease G4-G6 b^P5 in the lubrication grease G4-G6 
used between the slide members exceeding 0.5 [kgf/mm2] — 10[weight %] - the range of 25 [weight %] — desirable — 15 
[weight %] - it can be surmised that the range of 25 [weight %] is the optimal. 

[0041] In addition, the lubrication grease G5 of statical friction resistance which carried out 2 [weight %] addition of the 
PTFE powder was smaller than the lubrication grease G4 which does not add PTFE powder, and the lubrication grease G5 
which carried out 2 [weight %] addition of the PTFE powder showed that statical friction resistance became [ the direction 
of the lubrication grease G6 which carried out 4 [weight %] addition of the PTFE powder ] small. 
[0042] thus, the particle size of PE bead which contact pressure adds to this grease in the lubrication grease used 
between the slide members exceeding 0.5 [kgf/mm2] from each property Fig. shown in said drawing 3 - drawing 5 — 5 
[mum] - the range of 40 [mum] — the addition — 10[weight %] - it can be surmised that the range of 25 [weight %] is 
desirable. Moreover, the particle size of PE bead added to lubrication grease can surmise that the addition of the range of 
15[weight %] -25[weight %] is the optimal within the limits of 10[mum] -40[mum]. 

[0043] Therefore, particle size carries out 10[weight %] -25 [weight %] addition of the PE bead of 5[mum] -40[mum] from 
the above-mentioned result at **-SUGURISU. If the lubrication grease G used between warm 4b and the worm gear 10 of 
the motor 1 of this operation gestalt (mutual contact pressure between the members before and behind 2.8 [kgf/mm2]) is 
constituted Coefficient of friction between its warm 4b and worm gear 10 becomes small, a mutual sliding friction becomes 
small, and the loss of driving force is reduced. 

[0044] Furthermore, if particle size carries out 15[weight %] -25 [weight %] addition of the PE bead of 10[mum] -40[mumJ 
and constitutes said lubrication grease G to base grease, since coefficient of friction between warm 4b and a worm gear 
10 will become very small, the loss of mutual driving force is reduced more. 

[0045] As described above, according to the gestalt of this operation, it has the following effectiveness. 
(1) If the lubrication grease with which particle size added PE bead to 5[mum] -40[mum] to base grease more than 10 
[weight %] is used between the slide contact members on which the contact pressure of 0.5 [kgf/mm2] acts as shown in 
drawing 3 - drawing 5 , coefficient of friction between slide contact members can be made small, and this lubrication 
grease can demonstrate outstanding lubricating properties. 

[0046] Moreover, if particle size uses the lubrication grease which added PE bead to 10[mum] -40[mum] to base grease 
more than 15 [weight %], coefficient of friction between slide contact members can be made smaller, and this lubrication 
grease can demonstrate more excellent lubricating properties. 

[0047] And even if the lubrication grease of the above-mentioned presentation measures the coefficient of static friction 
after leaving it in 80-degree-C ambient atmosphere for 96 hours in the condition of having made high contact pressure 
acting between slide contact members, it shows a value with the small coefficient of static friction. Therefore, the 
lubrication grease of the above-mentioned presentation can demonstrate outstanding lubricating properties stably. 
[0048] (2) Since PE bead cheap as a solid lubricant was used, the rise of the cost of lubrication grease can be suppressed. 

(3) As shown in drawing 5 , since the lubrication grease which added PTFE powder further as a solid lubricant made 
statical friction resistance smaller than the lubrication grease which does not add PTFE powder, it should be more 
excellent in the lubricating properties of lubrication grease. 

[0049] (4) Since the lubrication grease of the above-mentioned configuration is used between warm 4b and the worm gear 
10 of the motor 1 of the motor 1 of this operation gestalt, the loss of driving force can be reduced and efficient-ization 
can be attained. Therefore, it is small and a motor 1 can be made into high power. Moreover, with the lubrication grease, 
the abrasion resistance (endurance) of warm 4b and a worm gear 10 can be improved, and the noise generated from an 
engagement part can be reduced. Furthermore, since what is necessary is just to improve lubrication grease, the rise of 
the cost of a motor 1 can be suppressed. 

[0050] In addition, the gestalt of operation of this invention may be changed as follows. 

0 Although the lubrication grease G was used for the engagement part between warm 4b and the worm gear 10 on which 
high contact pressure acts with the above-mentioned operation gestalt, you may use it between the slide contact 
members on which other high contact pressure acts (for example, between the bearing 8, 1 1 , and 1 2 which receives the 
radial road of a revolving shaft 4 and this revolving shaft 4). Moreover, you may use it between thrust slide contact section 
4a which receives thrust loading of a revolving shaft 4 and this revolving shaft 4, the thrust corbel 14, and a thrust plate 
13. Moreover, you may use it between the slide contact members in equipments other than motor 1. In addition, the quality 
of the material of the slide contact member in this case is not limited to the quality of the material shown with the above- 
mentioned operation gestalt. 

[0051] In addition, these people considered the presentation of the lubrication grease which was suitable between a 
revolving shaft 4 (S55C) and bearing 8, 1 1, and 12 (it consists of Fe-Cu with this operation gestalt) like the above- 
mentioned operation gestalt. In this gestalt, in order to make a sliding part in false, the various lubrication grease G7-G10 
later mentioned on the top face of the metal plate made from S55C was applied, the metal plate made from Fe-Cu has 
been arranged on this grease G7 - G10, and this plate was pressed by the predetermined pressure to said metal plate side 
made from S55C. And the measuring device of such a configuration was left in 80-degree-C ambient atmosphere for 96 
hours, and the coefficient of static friction between both plates was measured after that in the various conditions shown 

in following 1-3. . 
[0052] 1. Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates accompanying the 
increment in contact pressure. As shown in drawing 6 , change of a coefficient of static friction when the lubrication 
grease G7 which carried out 15 [weight %] addition of the PE bead, and PE bead use the lubrication grease G8 of 0 Lwe.ght 
%] for base grease (mineral oil + lithium soap) was measured. In addition, particle size of PE bead was set to 20 LmumJ in 
this case. Moreover, PTFE powder is added by not both the grease G7 and G8. And the mutual contact pressure of the 
metal plate made from S55C and the metal made from Fe-Cu was made to increase to 0.25[kgf/mm2] -4.5[kgf/mm2J in 
this measurement. 
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[0053] According to the proper^^^. of drawing 6 , the coefficient of static friction lubrication grease G7 and G8 

changes almost like the propeflHf. of said drawin g 3 . Therefore, according to this^^Serty Fig., when the lubrication 
grease G7 with which particle size carried out 1 5 [weight %] addition of the PE bead of 20 [mum] was used between the 
plates on which the contact pressure exceeding 0.5 [kgf/mm2] acts, it turned out that outstanding lubricating properties 
are shown. Furthermore, since the coefficient of static friction between these plates became almost fixed when the 
lubrication grease G7 was used between the plates on which the contact pressure exceeding 1.5 [kgf/mm2] acts, it turned 
out that stable lubricating properties are shown. That is, as for the lubrication grease G7, it is desirable to use it between 
the plates on which the contact pressure exceeding 0.5 [kgf/mm2] acts, and it can be said that it is optimal to use it 
between the plates on which the contact pressure exceeding 1.5 [kgf/mm2] acts. 

[0054] 2. Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates accompanying the 
increment in particle size of PE bead. As shown in drawin g 7 , base grease (mineral oil + lithium soap) is received. Particle 
size was made to increase to 5[mum] -40[mum], and the coefficient of static friction at the time of using the lubrication 
grease G9 which carried out 15 [weight %] addition of the PE bead of each particle size, respectively was measured 
([ when the particle size in drawin g 7 is "0" ]). It is the coefficient of static friction of the lubrication grease G9 when not 
adding PE bead. In addition, mutual contact pressure of the metal plate made from S55C and the metal plate made from 
Fe-Cu was considered as 1.8 [kgf/mm2] regularity in this case. 

[0055] According to the property Fig. of drawing 7 , the coefficient of static friction in the lubrication grease G9 changes 
almost like the property Fig. of said drawing 4 . Therefore, when using it between the plates on which the contact pressure 
of 1.8 [kgf/mm2] acts according to this property Fig., it turned out that the lubrication grease G9 with which particle size 
carried out 15 [weight %] addition of the PE bead to 5[mum] -40[mum] shows outstanding lubricating properties. Moreover, 
it turned out that the lubricating properties further stabilized by the lubrication grease G9 with which particle size carried 
out 15 [weight %] addition of the PE bead to 10[mum] -40[mum] since the coefficient of static friction between plates 
became almost fixed are shown. 

[0056] Furthermore, it can guess that the lubrication grease G9 which added PE bead with which contact pressure has the 
particle size of above-mentioned within the limits within the section of 0.5[kgf/mm2] -4.5[kgf/mm2] from the property Fig. 
of said drawing 6 is equipped with outstanding lubricating properties. 

[0057] The particle size of PE bead which contact pressure adds to this grease G9 by this in the lubrication grease G9 
used between the slide members exceeding 0.5 [kgf/mm2] has the desirable range of 5[mum] -40[mum], and it can be 
surmised that the range of 1 0[mum] -40[mum] is the optimal. 

[0058] 3. Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates accompanying the 
increment in an addition of PE bead. As shown in drawing 8 , the coefficient of static friction when particle size uses each 
lubrication grease G10 to which the addition of PE bead of 20 [mum] was made to increase to 0[weight %] -25[weight %] to 
base grease (mineral oil + lithium soap) was measured. In addition, mutual contact pressure of the metal plate made from 
S55C and the metal plate made from Fe-Cu was considered as 1.8 [kgf/mm2] regularity in this case. 

[0059] According to the property Fig. of drawing 8 t the coefficient of static friction in the lubrication grease G10 changes 
almost like the property Fig. of said drawing 5 . Therefore, when using it between the plates on which the contact pressure 
of 1.8 [kgf/mm2] acts according to this property Fig., it turned out that the lubrication grease G10 with which particle size 
carried out 10[weight %] -25 [weight %] addition of the PE bead of 20 [mum] shows outstanding lubricating properties, 
moreover, the addition of PE bead — 15[weight %] - since the lubrication grease G10 set to 25 [weight %] was range 
where the coefficient of static friction between plates becomes about 1 law as described above, it turned out that the 
lubricating properties stabilized further are shown. 

[0060] Furthermore, it can guess that the lubrication grease G10 with which contact pressure added PE bead with the 
addition of above-mentioned within the limits within the section of 0.5[kgf/mm2] -4.5[kgf/mm2] from the property Fig. of 
said drawin g 6 is equipped with outstanding lubricating properties. 

[0061] the addition of PE bead which contact pressure adds to this grease G10 by this in the lubrication grease G10 used 
between the slide members exceeding 0.5 [kgf/mm2] — 10[weight %] - the range of 25 [weight %] — desirable — 15 
[weight %] - it can be surmised that the range of 25 [weight %] is the optimal. 

[0062] O Since it can surmise that a coefficient of static friction does not increase greatly even if it makes the addition of 
PE bead increase more than by 25 [weight %], the addition of PE bead may be made to increase from drawing 5 and the 
property Fig. of drawing 8 suitably more than by 25 [weight %] with the above-mentioned operation gestalt, although the 
addition of PE bead was changed to 25 [weight %]. 

[0063] O With the above-mentioned operation gestalt, in drawing 5 , although the addition of PTFE powder was set to 2 
[weight %] and 4 [weight %], it is not limited to this and an addition may be changed suitably. 

[0064] O With the above-mentioned operation gestalt, although PE bead and PTFE powder were used as a solid lubricant, 

the solid lubricant which consists of other ingredients, for example, molybdenum, graphite, etc. may be used. 

[0065] O With the above-mentioned operation gestalt, in drawing 3 - drawing 5 , although the polyalkylene glycol was used 

for base oil, the oil of other polyglycol systems and oils other than a polyglycol system, for example, an oil, mineral oil, etc. 

of a diester system, may be used as base oil. Moreover, the base oil which mixed two or more sorts of oils suitably may be 

used. Even if such, the same effectiveness as the above-mentioned operation gestalt can be acquired. Moreover, in 

drawin g 6 - drawin g 8 , although mineral oil was used for base oil, you may change suitably similarly. 

[0066] O With the above-mentioned operation gestalt, although lithium soap was used for the thickening agent, the 

thickening agent which consists of a thickening agent which consists of an ingredient of other soap systems, the ingredient 

of a non-soap system, for example, the ingredient of an urea system etc., etc. may be used. 

[0067] O With the above-mentioned operation gestalt. although the motor 1 with a moderation device was used as a 
driving source of the power window equipment for cars, you may use as a driving source of the equipment carried in other 
cars, for example, wiper equipment. Moreover, you may use as driving sources other than the equipment earned in a car. 
[0068] Technical thought other than the claim which can be grasped from the gestalt of each above-mentioned 
implementation is indicated with the effectiveness below. 
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(**) Lubrication grease characj^^d by using it between the slide contact member^^^/hich the contact pressure 
exceeding 1.5 [kgf/mm2] acts fl^_PiEly in lubrication grease given in any 1 term of cl^R 1-5. thus, since a coefficient of 
static friction will serve as about 1 law even if mutual contact pressure increases if it carries out, stable lubricating 
properties can be demonstrated (refer to drawing 3 and drawing 6 ). 

[0069] (**) Said slide contact member is lubrication grease characterized by for one side consisting of a metal in 
lubrication grease given in any 1 term of claims 1-5, and another side consisting of resin. Even if it uses it between such a 
metal slide member and the slide member made of resin, outstanding lubricating properties can be demonstrated (refer to 
drawing 3 - drawing 5 ). 

[0070] (**) It is the lubrication grease characterized by said both slide contact members consisting of a metal in 
lubrication grease given in any 1 term of claims 1-5. Even if it uses it between such metal slide members, outstanding 
lubricating properties can be demonstrated (refer to drawing 6 - drawing 8 ). 
[0071] 

[Effect of the Invention] As explained in full detail above, even if it is used between the sliding sections on which high 
contact pressure acts according to this invention, the lubrication grease and the motor with a moderation device which are 
stabilized and can demonstrate outstanding lubricating properties can be offered. 
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* NOTICES * 





JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view of the motor with a moderation device in 1 operation gestalt. 
[Drawing 2] It is drawing showing the configuration of lubrication grease. 

[Drawing 3] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in contact pressure between slide members. 

[ Drawin g 4] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in particle size of PE bead. 

[Drawing 5] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in an addition of PE bead. 

[Drawing 6] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in contact pressure between the slide members in example of another. 
[Drawing 7] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in particle size of PE bead in example of another. 

[Drawing 8] It is the property Fig. showing change of the coefficient of static friction between the slide members 
accompanying the increment in an addition of PE bead in example of another. 
[Description of Notations] 

3a — A slide member and the bearing crevice as bearing, 4 — A slide member and the revolving shaft as bearing, 4b — 
The worm it is supposed that it is as a slide member and the gear engagement section, 10 — The worm gear it is 
supposed that it is as a slide member and the gear engagement section, 8, 11, 12 — A slide member and the metal bearing 
as bearing, 13 — A slide member and the thrust plate as bearing, 14 [ — Polyethylene bead as a solid lubricant (PE 
bead). ] — A slide member and the thrust corbel as bearing, G, G1-G10 — Lubrication grease, x — Base grease, y 



[Translation done.] 
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[Mm] ©PE^-X©8S»US*0 [St°/o]~2 5 
[SS%] *-CJWnS-ttfcS*©iB»^y ^G4-G6 
ittfflUfcW^tCfeW****^*^ 0 ^ ^> c 

©«•&. s 5 5 cn&n^- y i p oMitsi^- 

h i©tBS©«fiffi* 1 • 8 [kgf/mm'] -Si 
0*, X. «t«ryxG4K«. JJBbfcPTFE/^ 

[SS%] jjamSti. iSi ! &^ , >'^ 
G6(CB. PTFE^'0^-A S 4 [JMKK] SSMSivC 

l [ 0 0 3 5 ] H 5©«pttH«cJ:nw:. P E tf-X©ifc»D 



C5) 



fi#0 [fiM%] -1 5 [®fi%] *r©Klffltt. Wit 
■y 'J XG 4 *ttffl L.&»*©*WEIMH»«B 0 . 18- 

OfWSSi^O. 1 P 

»^';xG6*ffifflOfc»£©#S*fctt* J tto. 16 
■Hm 0 . io* r*4>r 5 . c <D®& . PEtr- X©* 
jmgau o [ss%] - i 5 [sa%] *-c©kw«. 

B5f e y 'J X G 4 ~ G 6 t i> tc . IMHtflWQifcMlftS/h 
3<fcft|H:Pi8-C;&ft. 

[003 6]-fl/t, P E f- XCDi^JraaAS 1 5 [as 10 
%] -2 5 [SM%] SfC©|Zratt. jfflft^y^G4«: 
feW ft ffmtffittAW 0 . 1 2 1? . Wt f 'J * 

G 5 (CteWSSSiiS^iB 0.11 »» 

yij^GB tcfew ft»««ff«3&stt o.io rtsa-s 

(Cfcft. -3*9. C©HWCtt. £^'JXG4-G6tC 

few ftftjHXffika i fc k n mr scttt< sa-s t 
%ft. 

[0 03 7] -3*9. PE tr-X<D?3SttlSA 5 1 0 [fig 

%] -2 5 *r©BHJtt. XG 4 

-G6«:teWft#»»»»***n-l , tl«lO. 14. 0. 20 

12, 0. ll&JfcttffPh£<. l/*»4>»t*«^3t>* 
5£LfcEWC*ft. M«C. PEt-X©SM#15 

[fig%] —25 [fifi%] *-C©EPfl«. »iH»yy 
*G4~GB(CfeWft»*««tt#**i**ittO- 1 

2. 0. 11. 0. 10£>lvS<, LiPblili— %tt£ 

S<fcf33c^L//cEH-C*ft. 

[0 03 8] C(D^i0(CJ:h«. 1. 8 [k 

g f/im 1 ] ©J^EtffMlTft^i'-hnnKfiMrj- 
ft*»^. CiS** 2 0 [win] ©PEt-X* 1 0 [fig 
%] -2 5 [fig%] ?3Sfinb/cif^^ , ^G4~G6!i 30 
«tifci#»ttftWCt*«ofe. X. PEt-X© 

mmmzi 5 [*g%] -25 [mm%] tbtcmmf 

|JXG4~G6 «. tfSL/cJ: 9 iCT" U- h fH©l£JS}& 
im.Mi&— 5£«:ftftiEEB-cAft©-C. IKSSlfcii 

[0 03 9] ECC. BJEH 3 ©#ttH J: 0 . Jfcttff** 
0. 5 [ k s f /mm'] -4. 5[kgf/mm']© 
EP^F*3tCfel' i "CW> ±l£S5Hrt©'i^JlDS"CP E fcT-X* 
btcfflffi? ') 7 G 4 ~G 6 ttgft/cH^ttSrfiS* 
8Ct#*8TC*5. 40 

[0 04 0] C ftK J: *3 . JiSiE* 1 0 . 5 [ k g f /m 
m 1 ] JfejH^ftfflttWttlHKttffir S«» * 'J X G 4 — 
G6tCfel*T. XG4-G 6 CCaSftrTftPE f- 

x©^ins* J i o [mm.%) - 2 5 [aa%] ©«5H# 
»* u< . is [fig%] -2 5 [m&%) ©sh#* 
ia-c*ft<t«tffl'j-ctft„ 

[0 0 4 1 ] (Sj. PTFE^'O y — ^t^ttl b JtcC^iHfB" V 
•JXG4J:0PTFE^' , >^-«:2 [ffig%] 8&J)DOfc 
flff 9 <) 7 G 5 ©ffJWWarHtSjfi** ^ < . PTFEA 

^^-42 [ffig%] asjnbfcMjtyjxGSJjOPT so 
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FE^#-t4 [ fiS% ] jSSfln Ucmm ^ 'J X G 6 © 

x&wmtm&'h s < a * c <t -??c ^ 

[0 04 2] C©«fc9tC. BtjfB@3-S5CC,-r:T&1#1± 
*8B*E* J 0. 5 [kgf/mm'] £@x.ftti 

$hmm «c ceffl -r ft a* ^ y x ccfei, »t , & ^ y x cc gs 

;jn-rftPEtr-X©t4&*i5 [urn] -4 0 [win]© 

$BHr. *©»flnH*i o imw.%1 -2 5 [fig%] 
©IBD!*j»ii/i>t«l«-c*ft. X. iB»^yxec»Jn 

t^PE e-XcDfiS* s 10[yra]~40[ym]© 

sshi*3-c. *©«sna*«i 5 [fig%] ~2 5 [fig 
[0 04 3]S£-^-c. ±ia*s**»ft. ^-^yyxic. 

SSA^ [ y m ] - 4 0 [ a m ] ©P E f - X£ 1 0 
[fiS9^] ~2 5 [fig%] ^finUT. *^MJSg©* 
— ^1©'5^-A4b • 0 *— 1 OPa^ (tS5 

©g$tffa*2. 8 [kg f /mm'] ^©SPWsl) tC 
<S6fflrftffli*yyXG«:»RST*i«. -f©'>*-A4b 

tift. 

[00441MK. ^-X^'J^CC ffi^lO [a 
m] -4 0 [no] ©PE K-X* 1 5 [fflg%] -2 
5 [fifi%] aSJjDL/-Cmria«8ft^y^G*t»fiSTntf. 
^*-A4 b • ^^-A^-Y-JU 1 o nio>mi$M&.* sj i& 
*-c^s < fcft©-e. tBaK©SBS^©a^* 5 «fc 

S^afto 

[0 04 5] ±IBUfc<fc 5 cc. *^ss©^sscc«tn«. 

^©Jftm^w-rft. 

( 1 ) H3~E5«:7n-rJ:^«:. 0. 5 [kgf/mtn 
'] cDJgME^CPfflt-ftMgSPWPal^feC^r. &S*15 
[urn] -4 0 Um] *r-©P E fcf-X* 1 0 [fifi 

%] tit. ^-xyyx<cf8ttjLft:fflf»i'yx*«fflr 
fit*. }aiggii«p f a©^^ ; & / J^<-c^. c©«»^ 

«; Xtt«*i/dBHI«Ftt«:»»^* ft. 
[0 04 6] X. *4S# S 1 0[Mm]-4 0[wm]* 
-C©PEtr-X*l5 [ftfi%]tlt. -^-^^yxK 

jr^a^^s < ~c*. c ©ir^it ^ y x »<t o « n fc«j» 

«Ftt*»«"C* ft. 
[0 04 7] L*>*>. iEfflfiROfflftfyxtt. M^SP 

9 6 mrm&nLtcm-c^^m^^m^. b-r 4> . * 

©»BW«»#'h3ttffl*'p'*". fit-^"C. ±KfflsR©iB 

»y y xw. *nfcaiiiM»tt*KStt«c»*"r« ct# 
r*ft. 

[004 8] ( 2 ) BttmiWJ il/tS»PEk'- X 
5rfflt>ft:©T, iHfft^yx©3X KDlS^SCi 
*s-c*ft. 

( 3 ) m 5 CCT^-Tcfc ^ K. mWMtnMt OTjg(C P T F 

E^-?y-*»»o/ciiJfi»^ yx«. PTF E«*f 
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[0 04 9 ] (4) *HJ6ff5PJO^r-^ 1<D*-Z 1 <D 

/c^-CT^COT?. 1 con* KD±B*Jfll*£C<!: 

[0 05 0)18). *#69!®3ltt©»J»tt. «T<D«fc 5 K 
0±E3I*SJI5B-Ctt, 5»i»*«ff ^ffffl-T 4 ^A4 

Pel Wt«. H(B»4 4|«@HEI*4©5i>TiH»Ji** 
tt£?feg8. 11, 1 2£<DH6CffifflUT&«fcl>. X. 
ElfEtt4 £HbII£M4 4>X'7X MMS^^X7X h 
JBtt»4 a/*^Xh*W*fl 4, X7^h7^-hl 
3iCE>lffl{CfiefflL-C«>cfcC». X, * 1 «*HD»HtC 

JS»ttO#lttt. ±EjtH»»*C« Lfc«KCcKSS ti 

[0 05 1 ] ft. *m«Att, ±EftM»ni&RflUc. 
SIEtt4 (S5 5C) 4 MS 8. 11.12 (*JBBB 

art*. Fe-cuioa:*) 4©ni«:aufc»»yy 
«cffi*fc»«:, s 5 5 cr^js^u- ho±fficc-«ar 

6*ia»y;^G7-G 1 OtML. S^'JXG7 
-G 1 0±*cF e-Cu»£IS:/U- f-*£fiLt\ K 
^U-h*8WBS5 5C«^«^U- h«JKlBT5£©E& 
tlfEL/c. L~C> CO^^ftfllScOWjeRBtS 0 
'CJWflHR4»«:9 6mSl> tTF<Dl-3i£ 

[0 05 2 ] 1 . «ttffi©i«inK:f*5 S 5 5 h 

ccpe^-x*i 5 [mm%] mtai>itmi*# 
yxG7<b. PEf-x^o [sa%] <dh»£";*g 

ft:, ft, C<D*§1^ PEbf-XOtt!itt2 0 [am] £ 

W»*nStlTt»ttli». COWTCtt, S5 5C 

S4B^l/-hiFe-Cu £(&n i <&tl5<DJS«E 
0. 25 [kgf/mm J ]-4. 5 [kgf/m 
m 2 ] S-CiMnSttfe. 
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[0 05 3]B6O»ttH«:J:Wl WfyyxG7. 

««cswb-r*. se^r. c©»SH*cj:ntf. its* 2 

0 [ A/ni] OPEfc^-X* 1 5 [BBX] JlUnUfcfflfll 
^»J^G7(i, 0. 5 [k g f /mm 1 ] £iSx.£gji4 

*«-TC4*««-3 3fc. Be. SH»^y*G7W:. 1. 5 
[kgf/mm 2 ] *4iAS««E3»f¥fl|-r4^U-h 
BCCttfij-rii. BE^U-HBO»«aMHR#«tS-JE 

SO, i»yj^G7B, 0. 5 [kgf/ram 2 ]?: 

1. 5 [k s f/mm 2 ] *fi**«ttff*sf¥ 

[0 05 4] 2. P E fcT-XOttffiJfUlCCfls^ S 5 5 C 
F-Fe-Cu TV- htBSKC[>»|8EaMSa(3r>^ 

<b*a»e. ^7tc^TJ:5tc, ^-x^/yx (tttt+y 

ffASt^) fC*tU eS4 5 [am] -4 0 [a 
20 m] S-CiMnS-t*. S^OttSOPE tr-X£l 5 [S 
S%] »»lyfc«ityy^G9«:**i-t*i«fflUft:»^ 

fcfcttsffmflMMeisfc (H7t©tta*s ro j 
y;^G9ovmffftr»ft) - ft, S5 

SCDSMH* 1. 8 [kg f /mm 1 ] -Si Ltc a 
[0 0 5 5] B7©49ttHK:j:tttf, iH»yy*G9K: 
fcW *»Kffiffi£U2 . fulfil 4 i ft OHItttcX 

fbir^ 0 se^r, co«ttE(cj:ti«, 1. 8 [kgf 

30 /mm 1 ] ©tt^E^ffifflrS^U- HHtcflBffl-r*» 
tt&j&*5 [am] -4 0 [am] £t?<DPE^-X 
£15 »b/cW^»JXG9tt®nfcM 
»tt*iR"rci*fiWofc. X, 6P10 [am] -4 
0 [am] S-CCDPE fcT-X* 1 5 [UK] gsJnLrt: 

?bb»^ y x g 9 tt % 7* u- h m<D&mm%&mm-m 

[0 05 6] MCC SSEH6O«Fl4iacfc0. «ttffi*J 
0. 5 [kgf/mm 2 ]-4. 5 [kgf/mni 2 ]© 
40 KmrtCC*ilr»Ttt. ±IB«SHrtC08lS«:W-rSPEhr- 
X*^0/c«»y y ^G 9B«hfc{B»«Ftt*«^.S 

[0 05 7] cncciO, »ME«S0. 5 [kg f/m 

m 1 ] z&zzmmmmic&mTzmmvvxGQic 

fc^t, B[yyxG9tc»llP"r*PEt-X©f4Stt5 
[ a m ] - 4 0 [am] <£>jfilffl#H* U < . 1 0 [ a 
m] -4 0 [am] Offiffi^S®T*S<S:f(taMT**So 

[0058] 3 . p e t'-x<Dmiximwmcm s 5 5 
50 K<b*»Sl. 0 8cc^-rj:5^, -c-*^y* 
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y? r >A5ttA,> K*tU ri^2 O [am]©PEfc' 
-X©iS7jnfi4 0 [UK] - 2 5 [ffifi%] STJtflU 

xg i o tflMBUcJa^tefctt * 

WJSBKgKtSWSOfc. ft. C©»£. S5 5CK&JK 
T'b-hiFe-Cu S3&JRX U- h i©fflSO»*4JE 
4 1. 8 [ kff f/min'] — Silfc. 
[005 9] S8©«Ftt0{c«fcntf. iHr^yxGlO 

{c*jw5»*»«m»«. mm 5 ©ifttt^i ataontttc 
»tr&. a-a-c. c©#tt0{cj;n«. i. 8 [kg 

f /mm 2 ] ©S»4EE*JfPffl-r*7'U- hlffltcigflrrs 10 
*4&#2 0 [ am] ©P E e-X4 1 0 [ftfi 

%] ~2 5 [aa%] jsttio/dSit^yxG i otign 

fcWHratt**n-rci*ftW-9fc. X. PEfc:-X©8SflO 
34 15 [fiS%] -2 5 [11%] iL-W^M 
G 1 Ott. ±IBl/fc«t 5(cyu- FM©#j3ffiffi&*st* 

[0 06 0 ] Mtc> mUm 6 ©^ptiS <t 0 . JSS*EE# 
0. 5 [kgf/mm 1 ]~4. 5 [kg f/nun'] © 
ERSftKfc^-CW. ±i£$SHF*J©Pft]fi-r-PEt*-X«: 20 

ssjoLfcjfsa^^ uxgio ttfittfcifflWfStefeSHffi*.* c 

[0 06 1] C*Uc<fc»>, tSMEWO. 5 [kg f/m 
m 1 ] *jBA4ffl«lBM5*IHUCfl6mr4jB»yy^G 1 0 

ictot^r. n^y^Gi o(c^tnr-2>PE t--x©jjsia 

fitf 1 0 [mm%] -2 5 [11%] ©fSHAiJf $L 
< . 1 5 [»fi%] -25 [lt%] ©fiH*ifiji-r«> 

I 0 0 6 2 ] OiEWWBJB-CB. P E tT— X©?3StnS 
42 5 [ffifi%] *-C-^{fc3-»i-/c*5. HSRtfEIS©^ 30 
teB«fc*>. PEtr-X©»ttUI*2 5 [SS%] JULhW 
fia 3 fc IMttftffi i* < lift) 0 ft l » i ffHHr* 5 

©r. PEK-xo»ina*2 5 [as%] w±. at 

[0 06 3 ] 0±IBJI^^-CB. H 5 KJbUT . P T 
F E.i^#-<DWWm.%2 [SM%] . 4 [fiS%] i 

Lfc**. c47CcpKe?ns4>©-r«ft<. asaasfcasa: 

[0 064] 0±8a*HS».«-Ctt. BflsiHHIS'Ji l/"C P . 
Ef-X PTFE-^^-^fSfBL/cA*. ■?•©&©# 40 

[0 06 5] 0±fESIJfs^SS-C«. 13-15 tCfe(,i 

©fl&©# 'J i"]3- ;U JTt© ifr? 3 . <1< 'J # <J =i - Jl'SKW 

fflL-rfeJ:^. X, &g®©ff£4iS:6ig£b/cStt4ffi 
ffiLTfcik c©J:5k:lt4> ±§EHS6JfSSS i 0«© 
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[0066] 0±seHj!BJf?8sr tt. 19% J: 9 y * 0 
A5WA,«rttffl Ufc#. -e©fi!l©5W/u^©WU 0 ft 

4«%jt^sij*. itstf /,&©**&> u tjr© 

[006 7 ] OJdEJtlWMlr tt. 

1 4*Hffl^9-'> ^ > K^B©iE»J^i Itfflpfc 

-e©(iij©$pi«:fS4gTSKs. mra^-r^&B© 

tm©Ma»«<tl/T:fflt>r&J:t>„ 
[006 8] ±8ES**6©«»3*»6fta-C*«W#qi« 

m i{i2}c^i~5©cim*>i^{cie48©)^)?{fyy 

XiCfcur. 1. 5 [ k g f /mm 1 ] ZMZ-ZmteE. 

***isMccfpffl-r *ffl«w*#ia«:«eflir * c <t 4^mi 
TrsiBOit^yx. e©j: sterna tBsra©jgfrtiE** 
ma l-c hmmmmmnm-Mi. ft s©-c, ssu/c 

[0069] (P) S»*^l~5©<,»m*>l Steffi 

£K>t£K). flfc6r*il»JIBJ:t)tt4Ci*1*«i-ra»»^ 
yx 0 c ©J: ^ 4. WflBROlMWU 

(13- 0 5#jil) o 

[0 07 0] (/^) 11*11 i-5©t^-rn^i^ciB 
S©?B(Rt^yxtc*jt»-C, flit2Jgfgg|5f,*«. 

ck*3 ftsc i4#©i-r2.is?f if y x„ c©«fc o ft#s 

(B6-S8#M) . 
[0 07 1 ] 

(HM©S*ftl5iBJ] 

[Si] -*ttJBS8tcteWi*ia!BltlMt**- ^©W 

mz] jH»yy^©«HsS*jR-fH-C*<5. 
[13] }§l»g|5t^ fig©«IM!EEWJIKC f¥ 5 fflttffitfflll© 
g?.^^©Sft4^-r#14ST-* £. 

[14] PEtr- x©fisif flptcf* 5 aibawnnon 
^»8&©^fL4.^-r ! f#tt[ir-* 4. 

[05] P E f — X©^fiDSi0flDtc^ ^ MifjgRMRD© 
[ B 6 ] SPJ^cte^ 2SttS|S^M©ISMSiBAD(c# 5 

[H 7 ] JMWcfctt 5 P E tr-x©fii8IJtfticc#5 19 
ttflS ©»*«!*«©« f b4 *?ft\±m V *> % „ 

[18] JMNKfel* SPE tr - X©jjS»ifi«ftiKfli -5 
fiffAtHiMRfl ©S^JS?§(f ; ^©Sf 1 4 f * * . 
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11, 1 2-»«l8Bt*acf«lS»tLT(Oy *^*«. * 
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G. Gl -G 1 O-flaffi^'j;*, x—^-X^y*, y 
X) . 



(HI 





[S3] 



0.25 
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^ 0.15 



0.10 



0.05 



M£ffX (S55C vs POM: +Q0C g6*IHtli) 



PTFE/C05r-jtt* 2 
PEC-*** 20 [urn] 



Gl — PEC-ZIfei: 15[Ii%] 

62— 0 



/ 



/ 



Gl 



0.5 1.0 1.5 2.0 2.5 3.0 
8 ME [kgf/mm 3 ] 



3.5 4.0 4.5 5.0 
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0.05 




MIM(S55C vs PGM:+aOC 96*ttl« PEK-itff ?5 [SB] 



/life «U7A^U^'J3-A 
SME: l.B[kgf/mm>] 



10 45 20 25 30 35 
PE 



40 



[05] 



•9*Ml (S55C vs POM; +80C 96rtR**t) 



0.20 



0,10 



0.05 < 



/It *U7U^'J3-A 

KIE: l.B[kgf/mm 2 ] 
PEkf^fifi: 20 [urn] 



G4 — PTFE/W-ittl: 0 [Il%] 
G5 — PTFErf93MftMfc 2 
G6 — PTFEMf-Wft 4 [1 1*J 




10 15 
PEt-X«lt[Ii%J 



20 



25 
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4$BB 2 0 0 1 - 1 8 1 6 6 8 



[19 6] 



0.25 
0.20 
3 0.15 
m 0.10 
0.05 ■ 



MS** (S55C vs Fe-Cu: +B0C g6«RtM) 



PTFEJW-tt* 0 [11%] 
PEe-788: 20 [urn] 



G7^ PEZ-ttk* 15[II%] 
GB— PEZ-tttit 0 [f IX] 



^r- G8 



G7 



0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
&Mff[kgf/mni*] 



[Ml ) 



0*ftfl& (S55C vs Fe-Cu: +80C 96"5H»ttt) 



0.20r 



ft* 

UBSott 'Jf9A5ttA 
8M5: 1.8 [kg f /mm 8 ] 
PEMW 151*1%] 



0.15- 



• 0 . 10 - 



G9 



0.05- 



°0 5 10 15 20 25 30 35 40 
PEtSZ»8[<tm] 
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2 0 0 1 - 1 8 1 6 6 8 



[118] 



0.20 



^ 0.15 



WS«(S55C vs Fe-Cu:+60C 96«Hi«ft) 
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0.10 
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.8[kgf/mfTfl 
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